PATENT SPECIFICATION 



™ 1216523 



NO DRAWINGS 



(32) Filed 22 March 1967 
(32) Filed 9 May 1967 
(32) Filed 14 July 1967 
(32) Filed 3 Nov. 1967 in 




00 

01 (21) Application No. 10561/68 (22) Filed 5 March 1968 

(31) Convention Application No. 3582 (32) Filed 13 March 1967 
50 (31) Convention Application No. 4103 
H (31) Convention Application No. 6557 
W (31) Convention Application No. 10115 
(31) Convention Application No. 15453 
(33) Switzerland (CH) 

(45) Complete Specification published 23 Dec. 1970 

(51) International Classification C 07 d 57/00, 99/02 

(52) Index at acceptance 

C2C 170—189—276 17X— 176— 181 182-194—277 

18X-195— 275 1K1C3 1K1E 1K2C3 200 213 215 
246 247 250 252 255 256 25Y 28X 29X 29Y 305 
30Y 313 31Y 321 32Y 332 337 351 352 357 360 
361 364 366 368 36Y 385 3C6 43X 440 453 45Y 
502 50Y 511 51X 51Y 537 611 616 620 621 624 
652 670 671 681 69Y 708 761 790 79Y LP ML NF 
SJ 

(72) Inventors JEAN SCHMUTZ, FRITZ HUNZIKER and FRANZ 
MARTIN KUNZLE 

(54) BASICALLY SUBSTITUTED DIBENZOXAZEPINES, 
DIBENZOTHIAZEPINES AND DIBENZODIAZEPINES 

(711) We, Dr. i Wander S.A., a body corporate organised under the laws of 
Switzerland of Monbijoustrasse 1.115, 3001 'Berne, -Switzerland, do hereby declare the 
invention, for which we pray that a patent may be granted .to us, and- the method by 
which it is to be performed, to be particularly described in and by the following state- 
5 ment: — 

This invention is generally concerned' with new heterocyclic compounds Accord- 
ing to die invention there are provided ll'-Basically substituted dfcenz[(b,fH,4-oxaze- 
pines, dibenzo[b,f]-l,4-thiazepines and dibenzot^el-l^diazepines of the formula- 
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CO 

10 and therapeutically acceptable acid addition salts thereof. In formula I, Z denotes oxy- 
gen, sulphur, sulphonyl ( — SO—) or imino (— -INH— ). R x represents hydrogen, adly-L 
alkyl containing, not more than 3 carbon atoms, hydroxyalkyl containing not more .than 
3 carbon atoms, ailkoxyalkyl containing not more than 6 caiibon atoms or alkanoyloxy- 
alkyl containing not more tihan 6 carbon atoms; R* represents nitro; amdno: amino- 

15 sulphonyl of the formula -^SO^A, wherein R 3 and R* are die same or different 
and represent hydrogen or methyl; alkylsulphinyl of tine (formula — JSOR a in which R 8 
denotes alkyl with not more than 3 carbon atoms; or alkylsudphonyl of t!he formula 
— <S0 2 R 5 in which R<j denotes alkytl with not more than 3 carbon atoms. 
Compounds of formula I are obtained when a compound of the formula : 
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or a piperazine derivative, respectively, of 4e formula. 

P 

Wha £K £ SSS^Stt— H « « bv converting lac- 
tarns of the foranula: 



R2 

(EST) 



Mowed by alkyktion, «rby r^^<^^™ fa ^ { a 

SStTobtained by ring closure of compounds of the fonnula . 



.NHp 0=C > 



.herein Z and * 2 *»4e ^^f^^^^^^ 
S^TOSS2£5 Jo^L^mfyXS^ by ring closure of 
compounds of the formula : 

20 OCoH H->Cf ' Ha,30 l ^ ) 

wherein Hal stands for halogen, or of isocyanates of the formula : 
Lactams of fbEmuls IV' ia which tR> repfsseots affldno arc moa stBtaMy obtained by 
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wherein Z, R x and R 2 have the above-mentioned meanings and Y represents oxygen or 
sulphur. A purely thermal condensation rarely succeeds with the acid amides but rather 
with the thioamides which are, for example, obtained from the acid amides by treat- 
ment with phosphorus pentasulphide and need not be isolated before the following 
condensation. Especially in the case of the acid amides it is desirable to perform the 
ring closure in the presence of condensing agentSj such as for example phosphorus penta- 
chloride, phosphorus oxychloride, phosgene and polyphosphoric acid. iLt is assumed 
that the ring closure proceeds by way of inteiunediate steps such as imidochiorides, 
amjdochlorides, imidophosphates, amidophosphates or salt-like derivatives thereof, 
which, in general, are not insolatahle. The condensation of the thioamides is favoured 
by the presence of mercury (II) salts or by intermediate formation of imddothioechers. 
Heating and, if- required, the use of a suitable inert solvent, are desirable, and when 
using phosphorus oxychloride and phosphorus pentachloride, addition of catalytic 
amounts of dimethylfoimamide or diimethylaniline. 

11 -Basically substituted dibenztb/J-l^oxazepmes and dibenzo [b/] ^1,4-thiaze- 
pines (formula I; Z = — O— or — - S— ) can also be obtained by dehydration of urea 
derivatives of the formula: 




wherein R 2 has the above-mentioned meaning and R 7 means R x or denotes a removable 
group, especially a hydrolytucally removable group. The ring closure is preferably 
carried out by heating in the presence of dehydrating agents such as for example zinc 
chloride, aluminium chloride, stannic chloride, phosphoric acid and polyphosphoric acid, 
especially phosphorus oxychloride or phosphorus oxychloride and phosphorus pentoxide, 
if desired in an inert solvent of suitable boiling .point such as for example benzene or 
toluene. According to the chosen reaction conditions the starting materials of formula 
IX with a hydroiyticaJiy removable group R 7 , e.g. earbalkoxy, especially carbethoxy, 
are cyciized directly .to the 11^1-piperazinyi) compounds by hydrolysis of the removable 
group. Otiher removable groups can be split off after ring closure in a way known per se 
e.g. by hydrogenolysis. 

As long as R 2 does, not denote amino, the products (I) can also be obtained when 
amidines of the formula : 




wherein Z has the above-mentioned meaning and R' 2 represents R 2 with exclusion of 
amino, are treated with a reactive ester of an alcohol of the formula: 

>N-R X 

HO— hGH 2 — ;GH 2 

wherein R x has the above-mentioned meaning. The reaction is carried out following 
or by simultaneous treatment with a basic catalyst or metallization agent such as sodr 
amide, lithium amide, sodium hydride, butyl lithium, phenyl sodium, sodium ethylate 
or potassium-t-butoxide. 'Suitable esters are those of inorganic or organic acids, e.g. 
hydrohalic acid, sulphonic acid or carbonic acid esters. The required amidimes X are 
in turn obtained by treating compounds of formula 'II with ammonia. 

On the other hand, compounds of formula I, wherein R 2 is amino, may be obtained 
by reduction of the corresponding nkro compounds. The reduction is most suitably 
carried out by treatment with hydrogen in the presence of a catalyst such as palladium) 
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i err Ran« nickel or by treatment wilt stannous dbloride and hydrodtlomc acii 
< ^^%ftSuTa?whemn Z demotes suLptunyl, 

cion, eT^Aperiodates, of the corresponding compounds in which Z represents sul 

. ^Compounds of formula I, wherein R 2 represents aJJtylsulphmyl or ^ufchonyl, 
5 respeSX^n also be obtained by mild (e.g. with periodates) or strong 

pounds. P 7^^^ n ^_ r XsulphS^^ If dhe oxidation ds carried 

,* ffirn^f or^me orle31 HNK^, wherein R» and R, ^^above 
15 £tod2£ Starting materials containing a ^^ on f ^jT^fl^ 
SS^SwzadTdf the corresponding ammo compounds followed by the Meer 

^ founds of formula I, obtained according to one of d* 20 

20 R lI ^W s C l tr^%d^T > b y a ^^^^ s 
^SoS 35hB3KRS oES*>nic acid esters are 

^ ^Simds^f formula I in which Ri denotes a hydroxyaikyl group and mwhich 
„ . UM 7^r£? Z,„ he. cuhseauendv treated with an alkanoylatmg agent to obtained 

, ^^^^wh^oi^ without decomposition and react with inorganic and organic 
SKSf S S?Sfc 5*3wc aS hydrobromk acid,. ^P^J^J^ 35 
S ££ric acetic acid, oxalic acid, maldc aad, sucamc aad, tartaric acd 35 

faeterav pattern foV neuroleptics. Has manifests pharmacologically eg. an a suppres- 
Sfrf Sw activity, a cataleptic and/or an apomoiphine amagonismg dfect m 
aon of tocomo^ srayay, a / respeot are the com- 

45 mice «% re ^^P^^4^S-t^erSlT- Jibw^S^D* - °sazepine 
ll"l «■ S «SS? IK - - dib«2»[W] - 1,4 - dtiazepine, 

^IS&i'JWS 1 « zfSSly, as wdl as dteir therapeutically 

so "^S^o^SiW those with 11 - (1 " ^^Thftti 50 

50 urn a F^y^^^ram for neuroleptics and antidepressants whereby the anto- 
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dibenz[ib,f] - 1,4 - oxazepine and 2 - methylsulphonyl - (111 - (4 - methyl - 1 - piper- 
azinyl) - dibenzo[b,f] - 11^4 - thiazepine obtained according to Exaraiples 3, 4, 5 or 26, 
respectively, and their therapeutically acceptable acid addition salts. 

The compounds of this invention can be administered in the form of pharmaceuti- 
cal preparations containing, besides the active substance, organic or inorganic solid or 
liquid earners suitable for enteral or parenteral administration. The pharmaceutical 
preparations may be, for example, in the form of tablets, dragees, or solutions for in- 
jection, one dosage unit containing from 10 to 25 mg of active substance, depending 
on its nature, on the route of admiinistration and on the physician's prescription, the 
effective daily dose amounting to from 5 to 400 mg of active substance. 

The following Examples illustrate the invention: — 
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Example 1 

/ *'tL£ 2 " Nitr0 " 10jlil " " 1:1 - 0X0 " dabenz[bjf] - 1-, 4- oxazepine 

{mjp . 263 °C) and 2 ml of N,N - dimethylaniline are heated in €;0 ml of phosphorus 
oxychlonde at reflux for 4 hours. The reaction mixture is then evaporated* in vacua 15 
to remove the excess phosphorus oxychlonde 'and the residue as decomposed with ice/l 
water and shaken out immediately with chloroform. The chloroform extracts are 
washed with dilute hydrochloric acid and water, dried over sodium •sulphate and evapor- 
ated to dryness m vacua. The crystalline residue consisting of crude 2 - nkro - 111: - 
20 chloro - dabenz[b,f ] - ,1,4 - oxazepine is heated at reflux for 6 hours wiiih 6 ml of N - 20 
me^ylpiperazme m 200 ml of xylene. The organic phase is then shaken out with water 
and dilute hydrodhlonc acid. The acid extracts are made alkaline with concentrated 
soda lye and -the base which separates is extracted with chloroform. The chloroform 
extracts are washed with water, dried' over sodium sulphate and evaporated to dryness. 
The residue is crystallized from Chloroform/acetone/petroleum ether and gives 4 7 g -25 
of 2 - nitro - Oft - (4 - me&yl - 1 - piperazinyl) - diibenz>[b,f] - 1,4 - oxazepine in the 
rorm of yellow needles of melting point 192— 193°€. 

Example 2 

r £l "^ itro " 10,!l)1 " - 111 - *™ ' dibenzo[ib,f] - 1,4 - ithiazepind 

ulZ ^ and 1 ml of - diime%laniline are refluxed with 15 ml of 30 

phosphorus oxychlonde for 5 hours after which the reaction mixture is evaporated! to 
dryness in vacuo. The residue is treated wMi xylene, once again evaporated' in vacuo 
and then refluxed for 16 hours with H5 ml of N - methylp^perazine and ,10 ml: of diox- 
ane. After evaporating to dryness in vacuo, the residue is distributed between ether and 
35 dilute aqueous ammonia solution. The ether phase is washed' twice with water and men 35 
shaken out with dilute acetic acid. The base is set free from the acid extracts by addi- 
tion of concentrated ammonia solution and taken up in ether The ether phase is 
washed four times with water, dried over sodium sulphate and evaporated. The resinous 
residue obtained is then dissolved in ether, filtered through aluminium oxide and evap- 
40 orated. The residue is crystallized 1 (from acetone/petroleum ether to give 1.7 g of 2 - 40 
mtro - 11 - (4 - methyl - T - piperazinyl) - dibenzoftb,f] - %4 - thiazepine in the form 
of yellow matted needles of melting point 141— 142°C. 

Example 3 

, A °? 2 " ; ^^ylaminosulphonyl - lOylll - dihydro - HI - oxodibenzorb 3 fl - 

45 L4 - thiazepine (m.p. 283— 284 0 Q and 1.3 ml df N,N-dimethylanihne are refluxed'in 45 
40 ml of phosphorus oxychloride for 4.5 hours. The excess phosphorus oxychfloride is 
then distilled off in vacuo and the residue is dissolved in xylene. The xylene solution 
is .poured onto ice/water, shaken out twice with dilute hydrochloric acid and once with 
water, dried over sodium sulphate and then concentrated to 100 ml in vacuo. % ml of 
50 N - methylmperazine are added and the reaction mixture ds refluxed for 4 'hours and 50 
then treated with 1 dilute soda lye and water. The xylene phase is separated and shaken 
out with dilute hydrochloric acid. The acid extracts are made alkaline with concen- 
trated ammonia solution and the base which separates ds extracted with chloroform. 
ce ***** d f5f in & over sodium sulphate the chloroform extracts are evaporated in vacuo 
55 i he residue is crystallized from acetone/petroleum ether whereby 4.9 g of 2 - dimethyl- 55 
ammosulphonyl - Hi - (4 - methyl - 1 - piperazinyl) - drbenzo[b,f] - 1,4 - thiazepine 
are obtained ttn the form of (slightly yellow needles of melting point 192— 153°C 



,1.8 g of 2 - ^t^^h^t,^^^ 

1,4 - oA»ne (m ± ^?t^ fficea^Sjhorus oxychloride is 

in 20 ml of phosphorus «pUo«kf "JJ^JJ^ ^Lelnd poured onto ice/ 
5 removed completely m wow and the hydrochloric acid and once 

water. The xylene solution » shaken ^J^^^^W ft, t*Km 3 ml 
with water, then dried over sodaum S£ed for 4 hours and 

of N - methylpipenmne are ^ e ^and *e reamon^ mixt^e* ^ ^ ^ 

then treated with dilute soda lye ^^^^^a^HnTwdth concentrated 
10 out with dilute hydrochloric aod. The md^^ ^^sd with chloroform. The 

saa ^rr x^e^^ ** - wiK of melt - 

15 ingpoi-^SOOG are obtained. $ 

. 5gcrf2-Me*ylsulphony^ 
zepine (m. P - 242-^^ and 'l « ^i^^ 7 ™^ is evaporated to 
of phosphorus oxychloride for 5 hours ™f ^« ^Zevaporated^nd then 

20 dryWin vacuo. The residues treated wtth igfcn* ^J"*^^ ^ times 
20 fakd in xylene ^ poured onto ^^e^^ph^e^ sn add) 
with xylene. The combined xylene exacts ^ vra*ed JJJ^J ^ 
water and aqueous sxhum ddmfc ^^^^SSn'S The filtrate is 
active charcoal and filtered tteou|n a f^r JN-mechvIpiperazine for 6 hours. The re- 
25 concentrated and then refluxed wA ^ ml of N^^ip^az ^ ^ 

25 action mixture is treated with water and concenmt^ so^ iye shaken 
Si ether. The edier extracts ^d£in?and extracted 

out with dilute hydrochloric acid. Theaad extract are chloride 
twice with ether. The ether phase is washed J wat£ a^Pf ^ered through 
OA solution, dried over sodium sulphate, treated ™Sj^J~r is concentrated and 
30 a amSl amount of ^als^ich ?SipiSte are dissolved in 

Heated with petroleum ether. The crystals hT^tionrf ether/petroleum ether, 
acetone and, after «m "W^gA % ! < ^zSy?- d&M -1,4 - 
35 oxalpt 2 flfaf^" ^Sles 1 oS^ 1*^C are 
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Example o , . 

3.72 g of 2 - Amino -r-(4^m^ ? J - jg-JJ^Sfi « 32* 
diphenylsulphide (m.p. ^4-l&7°Qand LI ml IM : JJ«^ ^ mixmre j, e vap- 
for 3 hours in 20 ml of phosphorus oxychkmde ^f 3 ^*^ evaporated and men 
orated to dryness. The residue is Treated ^^^^^f^^free from the 
partitioned between benzene and Mute XnzeS. The benzene 

Ld extracts with concentrated [ammonia ^onaai ^Z tiT**dc acid extracts 
solution its exhaustively extracted wiAddu^^Oc ac^ ana ia<oolin& ^ 
are treated with active charcoal. The ^^^ofW The chloroform extracts 
concentrated ammonia solution and taken up ^^ T ^TtJ^ led tte residue is 
are washed with water, dried over sodium su^te and ^^^^ af Kr 
dissolved in ether and filtered through ?^^^^^/X/petroleum 
evaporation of die solvent ^««dly ^SSS g JzZttO - 
ether. The first fraction to crystatoe a > 0* g : d : starting rf B 

the product obtained according to Example 2. 

• 3 8 * " <? ^^T^Llidffi^d a mixture of 2 g of phosphorus pen- 
phonyl - dtphenyioxide (m.p. ^^^V' ^Jlr^d for 24 hours. The excess phos- 
Wde and ilO ml of p^orus < a^^^SSa > ttecompoaed with ice/ 
phoms oxychloride is then distilled ^.^.^^^f^^Zd shaken out 
water. The solution obtained is made ^^^^Z^^^u^iy with 60 
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lized -from acetone/petroleum ether and gives 1.5 g of 2 - methylsulphoayi - 111 - "(4 - 
methyl - 1 - piperazinyl) - dibenz[b,f ] - 1,4 - oxazepine of melting point 1(7»8— 179°C 
identical to the product obtained according to Example 5. 

Example 8 

7.9 g of 2 - Nitro - 111 - amino - dibenz[b,f] - 1,4 - oxazepine (m.p. 23&— 240°C) 5 
and potassium-t-butoxide (from 4.0 g of potassium) are stirred together in 40 ml of 
dimethylsulphoxide for 30 minutes. After addition of 7.5 v g of bis - (J3 - chloroethyl)- 
methylamine hydrochloride, t.3 g of potassium iodide and a further 20 mi of dimethyl- 
sulphoxide the mixture is stirred for a further 14 hours at 80°C. The reaction mixture 
is then partitioned 'between benzene and a large volume of water. The benzene layer 10 
is washed with water, then exhaustively extracted with dilute acetic acid. The acetic 
acid extracts are treated with active charcoal, cooled with ice and made alkaline wfth 
concentrated soda lye. The base which is set free is taken up in chloroform. The chloro- 
form solution is washed with water, dried with sodium sulphate and evaporated. The 
residue is dissolved in benzene and filtered through aluminium oxide. After concentra- 15 
tion and dilution with petroleum ether, crystals precipitate which are then recrystallized 
from chloroform/acetone/petroleum ether to give 43 <g of 2 - nitro - IT - (4 - methyl - 
1 - piperazinyl) - dibenzfM 1 - 1,4 - oxazepine of melting point 192— llj94°C which is 
identical to die product obtained according to Example Is. 

Example 9 20 
152 g of 2 - Nitro - 111 - (4 - methyl - I - piperazinyl - dibenz[b,f] - 111,4 - oxaze- 
pine obtained according to Example ll- are hydrogenated with hydrogen in .the presence 
of 1 g of 5% palladium-charcoal in 45*0 ml of methanol at normal pressure. After take- 
up of 3.05 11 off hydrogen, the hydrogenation is discontinued and 1 the reaction mixture 
filtered to Temove the catalyst. The -filtrate is evaporated in vacuo and the residue taken 25 
up in chloroform, filtered through aluminium oxide and concentrated. On addition of 
petroleum ether, crystals are formed whiah are separated and recrystaillized from cMoro- 
form/ether/petroleum ether. 14.1 g of 2 - amino - lilt - (4 - methyl - 'I - piperazinyl) - 
dibenz[b^f] - ll;4 - oxazepine of melting point !1'53— VS6°C are obtained. 

Example 10 30 
111.5 g of 2 - Nitro - 111 - (4 - methyl - II - piperazinyl) - dibenzo[byf] - il^ - thia- 
zepine obtained according to Example 2 are mixed with 24.5 g of stannous chloride 
and while stirring and cooling with ice, treated dropwise with dilute hydrochloric acid 
(238 ml of concentrated hydrochloric acid and 100 ml of water). The reaction mixture 
becomes lighter in colour and a white precipitate is formed. 'After the addition is com- 35 
plete, the reaction mixture is stirred for a further 20 minutes while cooling, then for 
15 minutes at 40°C. The reaction mixture is thereupon made strongly alkaline with 
concentrated soda lye and the precipitate taken up in ether. The ether phase is ex- 
haustively shaken out with dilute acetic acid and tihe base liberated! (from the acetic acid 
extracts by addition of concentrated ammonia solution and taken up 'in etiher. The ether 40 
phase is washed- with water, dried over sodium sulphate and evaporated. The residue is 
dissolved in ether, filtered through aluminium oxide and evaporated. Aifter crystalliz- 
ation of the residue from ether/petroleum ether, 10.05 g of 2 - amino - I'll - (4 - 
methyl - 1 - piperazinyl) - dibenzofb.f] - 1,4 - thiazepine are obtained as colourless 
prisms of melting point 1«65 — fl67^C. 45 

Example 11 - 

A solution of 3.4 g of sodium metaperiodate in 40 ml of water is added in one lot 
a solution of 5.3 g of 2 - nitro - ll!l - (4 - methyl - 1 - pioerazinyl) - dibenzofbil - 1,4 - 
thiazepine, obtained according to Example 2, while stirring under ice-cooling. The reac- 
tion mixture is then stirred 1 at room temperature for '5 hours and left to stand overnight 50 
After diluting with water and treating with active charcoal, die basic fraction is set free 
under ice-coaling with concentrated soda lye and taken up in benzene. The benzene 
solution is washed witii water, dried over sodium sulphate and concentrated. The solu- 
tion is filtered 1<hrough aluminium oxide and eva'oorated to dryness. The residue is 
crystallized from acetone and acetone/petroleum ether to give 4.3 g of 2 - nitro - IT - 55 
(4 - methyl - 1 - piperazinyl) - dibenzofbjfl - 1,4 - tmazepine - 5 - oxide in the form 
of yellow matted needles of mehing point 1)82 — 1#5°C 

Example 12 

A solution of 3.42 % of sodium metaperiodate in 10 ml of water is -given in 3 
portions to a stirred solution of 6.24 g of '2 - dimemylaminosulphonyl - ill - (4 - methyl- 60 
1 - piperazinyl) - dibenzo[btf] - 1,4 - thiazepine obtained according to iExample 3, m 
40 ml of water and 110 ml of giacial acetic acid at O^C. A precipitate which appears is 
brougjit into solution by adding 20 ml of 2 N acetic acid. The reaction; mixiture is kept 
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at room temperature for 24 hours, then made alkaline with conceded sock lye and 
shaken out with chloroform. The chloroform extracts are washed with water, dried crop 
sodium sulphate and evaporated to dryness in vacuo. The residue is cry^alhzed from 
acetone/pem>leum ether to give 5.9 g of 2 - ^ethyla^osulphonyl - U -J£ - 
5 methyl -1 - piperazinyl) - dibenzafb^] - .1,4 - thiazepme - 5 - oxide of melting point 
208— 210°G 

EXAMPLE 13 

The (free base obtained from 6.83 g of 2 - thiomethyl -M - (4 - rneiihyl - 1- 
piperazinyl) - dl»s|M " M - oxazepme mdeate(mp. 198-^)1^ ■» ai^ved 
10 ui 40 ml of water and 10 ml of glacial acetic acid. This solution is treated- dropwise 
while stirring at 0°C with a solution of 3.42 g of sodium metapenodate in '10 ml of 
water. After the addition is complete, the reaction mixture is Heft to stand at room 
temperature for 24 hours, then made alkaline with concentrated soda lye and shaken out 
with ether The ether extracts are washed with water and then exhaustively snaKen out 
15 with dilute hydrochloric acid. The acid extracts are made alkaline with concentrated 
soda lye and shaken out with chloroform. The chbroform extracts are washed- witfi 
water, dried over sodium sulphate and evaporated to dryness in vacua. The residue 
is dissolved in acetone and treated with 1.8 g of maleic acid After conceatration and 
addition of ether, crystals precipitate which are recrystafeed from methanol/acetone/ 
etiiert»grve6.0g<rf2-metf^^ 20 
[bi] - 1,4 - oxazepine maleate of melting point 206— *207°C. 

Example 14 

A solution of 5.2 g off crude 2 - chlorosudphonyl - HI - (4 - methyl - 1 - pjpera- 
zinyl) - dibenzjMI - 1,4 - oxazepine, obtained as described below, in 80 ml of cMoro- 
25 form is treated dropwise at room temperature with 50 mil ot a 
a 10% dimethylamine solution in toluene. The reaction mixture 
is stirred for a further 2 hours at room temperature, then for 1 hour at 
40°C and finally evaporated to dryness m vacuo. The residue is taken up in dilute acetic 
acid, treated wkh active charcoal and made alkaline with concentrated ammonia solu- 
30 don. The -base which separates is token up in benzene, the benzene solution wasted ^ 
three times with water, dried over sodium sulphate and evaporated. The residue is taken 
up in benzene and filtered through basic aluminium oxide. T*e residue obtamed after 
evaporation of the solvent is crystallized from acetone/petroleum ether to f^e 3.2 g of 
2 - dimerhylanmK>siilphonyl - 111 - (4 - methyl - 1 - piperazmyil) - dibenz[b,f] - 11)4 - 
35 oxazepme of melting point 14fc— 150°€ which is identical to the .product obtamed- 35 
according to 'Example 4. \ , 

2 - <^orosu^hony! - 1.1 - (4 - methyl - 1 - piperazHiyl) - dibenz[ib,f] - fl,4 - 
oxazepine used as starting material is obtained as follows: 

4 g of 2 - Amino - 111' - (4 - methyl - 1 - .piperazinyl) - d*enz[bfl - =1,4 - oxa- 
40 zepine (rrkp. 153—15*°C) are dissolved in 50 ml of glacial acetic add and 15 ml off 
38% hydrochloric add and diazotized in the usual manner at 0°— 5°C with a solution 
of 3 6 g of sodium nitrite in 6 ml of water. The diazonium solution obtamed- is added 
within a few minutes wMe stirring at 10°C to 40 md of a 30% solution of sulphur 
dioxide in glacial acetic acid containing 2 g of cuprous chloride. After the development 
of nitrogen subsides at room temperature, the reaction mixture is warmed for 15 rnnv 
utes at 40°C. The reaction mixture is then diluted to 111 with water and treated with 
active charcoal. While stirring and coaling carefully, the basic fraction is preapitated 
with concentrated soda lye and taken up an chloroform. The chloroform extracts are 
washed once with dilute soda lye and once with water, dried over sodium sulphate and 
evaporated. Crude 2 - cMorosulphonyl - 11 - (4 - methyl - 1 - piperazinyl) - d&enz- 50 
[b,f ] - 1,4 - oxazepine is obtained as residue. 

■Example 15 

5.4 g of 2 - Diirielhylajninc^ - 1/1! - (1 - piperazinyl) - dJbenzfb/] - 1,4 - 

oxazepine obtained according to (Example 42 are dissolved in 50 ml df acetone and 
treated with 1 g erf anhydrous potassium carbonate and 2.24 g of ethyl iodide in 20 ml of 55 
acetone and refluxed for 3 hours while stirring- The reaction mixture is then evaporated 
in vacuo and the residue m'strifcuted between rfitote soda lye and ether. Hie ether ex- 
tracts are washed with water and 1 exhaustively shaken out with dilute aqueous hydro- 
, chloric add. The acid extracts are made alkaline with concentrated soda lye ami shaken 
60 out with cMorofoTrn. Hie cMorof arm extracts are washed with water, dried over sodium 
sulphate and evaporated to dryness in vacua. The residue is crystallized from acetone/ 
petroleum ether to give 4.9 g of 2 - dimemylainkosiaphonyl - HI - 04 - ethyl - 1 - 
piperazinyl) - dibenz[bfl - 1,4 - oxazepine of melting point i1i60-hW1^C. 
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Example 16 

t 4.63 g of .the same starting material as in Example 15 are dissolved in SO ml of 
isopropanol and treated with 1.6 g of anhydrous potassium carbonate, then, while stir- 
ring and heating, treated dropwise with 3- g of 0 - medioxyethyl - p - toluene sulfonic 

5 acid ester in NO ml of isopropanol. After die addition is complete, the mixture is re- 
fluxed for L5 hours, tfien evaporated in vacuo. The residue as partitioned between dilute 
soda lye and ether and die ether extracts exhaustively shaken out with dilute 'hydro- 
chloric acid Theacid extracts are made alkaline with concentrated soda lye and shaken 
out witih ether The ether extracts are washed with water, dried wer sodium sulphate 

10 and evaporated in mem. The oily residue is dissolved in warm acetone together with 
if i m ^ 1C and cr > rsmilized b y addition df ether, 4.9 g of 2 - dimethylamino- 
sulphonyl - m - (4 - £ - medioxyethyl - 1 - piperazinyl) - dibenz[ib,f] - %4 - oxazepine 
maleate of melting point 124-,140°C (decomposition) are obtained. 

Example 17 

a -uJ Fwl 2 ■ ^ e % Iam ^<Jsulphonyl - .1*1 - {4 - ^ - hydroxyethyl - -1 - piperazinyl)- 15 
dibenz[b/] - -oxazepine obtained- according to Example 39 are mixed with 30 
ml of absolute pyridine and 1/5 ml of acetic anhydride, the mixture left to stand for 
one hour at room temperature and then warmed for a short time on the isteam bath 
ifte reaction mixture is evaporated in vacua and Hhe residue diluted with water The 
^ c j™ n u 1S precipitated in the cold with concentrated sock lye and exhaustively 2 0 
extracted warn ether. The ether phase is washed with water, dried over sodium sulphate 
and evaporated. The residue is dissolved in acetone and .Heated with 1.8, g of maleic 
acid. After concentration of me solution and addition of ether, crystal precipitate Which 
are recrystailized from acetone/ether to give 3 g of 2 - dmiemyiaminosulphohyl - 11 - 
Sg r^imlS^SKc * " Pipera2inyl) - ^waPtfl - W - oxazepine maleate of melt- 25 

Further products corresponding to formula I given in the following table are 
obtained by analogous procedures to those given above. In .the table 2, R L and R 2 have 
the above defined meaning. In .the column on the right hand side ac means acetone, 
il) e=etner, ch= chloroform, me = methanol and pe= petroleum ether 30 
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ft titfiK of .tablets, the products of this invention can be mixed wfth 
lactose and granulated with water, 0.5,% sodium alginate or 1% ge ^ ™f 
dried granulate is compressed into tahlec in ate presence of about 5 / 0 of takum, 5 /„ 
5 of com starch and 0,1% of magnesium stearate. In this way, there arc obtained, e.g. 3 
tablets of the Mowing composition : 

A) 

2-Nitto-ll<4-methyi-il-piperazinyl)- 

dibenz[b^]-.l,4^Kazepine » mg 

, n Laotose «W 10 

Corn starch 7.5, mg 

Talcum 7 - 5 ^ 

Magnesium stearate 0.15 mg 

These 11155 me tablets, which are provided with a crack-line, can ^administered 
15 oraHyk? Sosag^of one half ro mo tablets two to four times per day in die tre» 15 
15 of subjects suffering from any form of sdrizophrcnia, any fonn of mama, ^vercj^cho- 
tic and non-psydhotic states of excitement, chorea, athetosis, and extrapyramidal move- 
ment disorders. 



o 0 2^Nim>-ltt<l-piperazin0)^beii2j[byf]- 20 

l 3 4-axa2jepine ^ m S 

Laotose ^ 

Cam starch ™ mg 

Talcum 75 

25 Magnesium stearate 0J15mg 25 

These 155 mg tablets, .which are .provided with a crack-En* can be administered 
• orally in the dosage of one half to mo .tablets two to five times, in some cases up to 5 
tines 4 tablets per day in lie treatment of subjects sinfeang from states of mental 
depression and especially agitated' forms of depression. 

30 C) ^ 
2nDlim£diykni^ 

piper^yl>dibenz[b/] -l ; 4-oxazepine HO mg 

Lactose ?0 

Cornstarch £ 

35 Talcum * "6 35 

Magnesium stearate "J 1 ^ 

These 90 mg tablets, which are provided with a cracMne, can be adrmnistered 
orally in a dosage of one hat to two cablets one -to three times per day in Che treatment 
of subjects suffering from nausea and vomiting following operations or ray treatment 
40 or due to stomach or metaboHsm disorders, intoxications, drug mxmpomMy y pressure 40 
on -the brain or .pregnancy. These -tablets may adso be used prophylaotically against post 
operative vomiting. 

WHAT WE CLAIM IS : — 

Ill .111-Basically substituted dabenrfb^^oxazepmes, cfibenzo[b/]-l,4-t^aze- 
45 pmesanddibenzo[b ) e]4y4K^ 45 



wherein Z represents an oxygen or sulphur atom or a sulphinyl or imino group; R x 
represents a hydrogen atom, an allyl radical an a$kyi radical contiaMng not more than 
3 carbon atoms, a hydroxyalkyl radical containing not more than 3 carbon atoms, an 
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alkoxyaikyl radical containing not more than 6 carbon atoms or an alkanoyloxyalkyi 
•radical containing not more than 6 carbon atoms; and R 2 is a nitro or an amino group 
an amanosulphonyl group of the formula -^SO^R, therein R* and R,, which may 
be the same or different, are hydrogen atoms or methyl groups, or R 2 represents an alkyl- 
5 sulphinyl group of the formula -^SOR 5 wherein R, denotes an alkyl radical with not 5 
more than 3 carbon atoms, or an alkylsuJphonyl group otf .the formula SO JR. wherein 
K 3 denotes an alkyl radical with not more than 3 carbon atoms, and .therapeutically 
acceptable acid addition salts thereof. laycuuuwy 

a ■ 2 " u ' ' Nit ^ 0 1,1 - < 4 - meth yl - •! - piperazmyl) - dibenz[b,f 1 - iV y 4- - oxazepine 
10 and its therapeutically acceptable acid addition salts. 

,nA t £ ' Ni ^° u U " <4 "u?^ 1 " I • Piperazmyl) - dibenza[b,] - tyf - thiazepine 
and its therapeutically acceptaible acid addition salts. 

4. i2 - Nitro - 11 - foiperazinyl) - dibena[b,f] - T,4 - oxazepine and its thera- 
peutically acceptable acid addition salts. 

15 „» ,- 5 ',., 2 " * 8tt l; 11 - <!t - PjPWBfaj* " dibenzoi[bjf] - .i;4 - thiazepine and its thera- , c 
peuticaiy acceptaible acid addition salts. 15 

n. ^n 6 ' 1 * " ^^y^mosulphonyl - 111 - (4 - methyj - 1 - piperazinyl) - dibenzo- 

l*,tj - H4 - tiuazepme and its therapeutically acceptable acid addition salts 

nk*i ,1 a ' Djme *y^osulphonyl - 111! - (4 - methyl - 1 - piperazmyl) - dibenz- 

20 IWJ - ; 1 A - oxazepine and its therapeutically acceptable acid addition salts. ■ , n 

8. 2- Methykulphonyl - d!l - (4 - methyl - 1 - piperazmyl) - dibenarb.fl - 1,4 - 
oxazepine and its .therapeutically acceptable acid addition salts 
i JL- \ M ^^phonyl - 111 - (4 - methyl - 1 - piperazmyl) - dibenzo[bil - 
1, 4- thiazepine and its therapeutically acceptable acid addition salts. 

25 .10. A process for the preparation df ll^basically substituted dibenarW] - 11,4 - « 

oxazepines, dibenzo[b,f] - 1,4 - thiazepines and dibenzo^e] - 11,4 - diazepfiL of die 
formula given in claim 1 in which a compound of the formula: 

OCjxr* 

piperazine or a pjpmzine derivative of the formula: 30 
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wherein R x has the meaning given in claim 1. 

ill. A process for the preparation of lu4>asically substituted dibenztbll - 1,4 - 
oxazepines, dibenzo b;f] - 1,4 - .thiazepdnes and dibenzo[b,a] - ,1,4 - diazepines of die 
formula given in claim -1 in which an acid amide or .tfcoamidfe of .die fora^ 35 



wherein Z, R t and R. bave the meanings given an claim 1 and Y represents an oxygen 
or sulphur atom, is subjected to mtramolecular condensation. 

Ii2. A process for .the preparation of iH'-iasically substituted' d&enzirbjfl - J.4 - An 
oxazepines and dftenzo [b,f ] - 1,4 - thiazepines of the formula given in claim (H wherein 
Z is an oxygen or sulphur atom, in which a urea derivative of .the fomnula : 
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14 



10 of the formula : 



NH2 



S,^SO^ Se^ly whe«ink R«, f^K. have the meanings gi«n in clam 
15 1, is reacted with a reactive ester of an alcohol of the formula : . 



OH— <CH 2 — iCH 2 

>N-Ri 
OH--CH^CH 2 



wherein R> has the meaning given in claim ill. . 

14 A process as claimed in any one of claims 10 to 13 in whKih, when R, is a 
nitre group, the product is subsequently reduced to give a compound m which R 2 re- 
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20 A P^SsTclaimed in any one of claims 10 to 13 in which, in the ^ 

ation of a compound of .the formula claimed in claim .1 in which R, ^r^an^ 
sulphinyl or Xlsulphonyl group a reacnmt contaimng a precursor of the group R,is 
S£prl« F is I group of formula SR» K. ^ meamrj^en 
OT in daim 1 which precursor is subsequently oxidised to the attfftatUant or J a^** 
25 phenyl group, or an ^Ikyteulphmyl group which is subsequently oxidised to an alkyl- 

^^aSLs as claimed in any one of claims 10 to 13 in vAjd^nl Che pegar- 
ation of a ci^d of the formula daimed in claim il in_which fc**^ « , 0 
Xhonyl gnX a reactant containing a precursor of the group R, is used, which pre- 30 
30 S -is a>J of formula -SO,X' wherein X' denotes a halogen atom and is sub- 
^uSidy reacted with ammonia or an amine of die formula HMR«R« wherein R s and 

^iT^P^KSSS/oneof dain* 10 to loin which, in die: prepamtion 
« of a c«m£K Se tod. claLed in daim 1 in which Z repress a s^htnyl 
35 group, a compound of said formula in wHch Z represents a sulphur atom is first pre- 

8 m A 5 ^3£ tf any one of claims 10 to 17 in which, in die pror- 
ation of a compound of the formula claimed in claim .1, acompound tif^jf™™™ 
J^ Ti Tpn^vft a hvdicfien atom and R 2 is not amino is irst obtained, and the 40 

40 fSA a^s^STrep^d by at! aM group, an aft* *^ ™« 
notmore than 3 carboTatoms, a hydroxyateyl radical not « jO« ^ 3^car- 
bon atoms, an alkoxyalkyl radical contaimng not more than 6 carbon atoms or an 
alkanovloxv alkvl radical containing not more than 6 carton atoms. . 

45 19 Aprons as claimed Ttoolim .18 in which the hydroxyalkyl group R, is sub- 45 

sequentiy alfcanoyiated. 
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20. A process as claimed in any one of claims 10 to 19 in which the product is 
isolated as an acid addition salt. 

21. A process as claimed in any one of claims 10 to 1<9 in which the product is 
isolated as the free base. 

5 22. A process for the preparation of compounds of the formula given tin claim 1 

substantially as herein described with reference to Example T. 

23. A process for the preparation of compounds -of die formula given in claim' 1 
substantiaky as herein described with reference to Examples 2 3 1*8, and 19. 

24. A process for the preparation of compounds of the formula given in claim 1 
10 substantially as herein described with reference to Examples 3 and 4. 

25. A process for the preparation of compounds of the formula given in claim 1 
substantially as herein described with reference to Examples 5, 9 3 10, and 20 to 24. 

26. A process ifor the preparation of compounds of the formula given in claim 1 
substantially as herein described with reference to Examples 25 to 34. 

15 x 21 ' ^ rocess for ^ e Preparation of compounds of the formula given in claim 1 

substantially as herein described with reference to Examples 6 to S 3 111 to 17, and 
35 to 42. 

28. Dibenzo oxazepines, ddbenzo .thiazepines and dibenzo diazepines as claimed 
m C ™ * ^ P r( ? duce <l ! process claimed in any one of claims 10 to 27. 

29. Therapeutic compositions comprising a compound as chtimed in claim ft in <xs 
association with a pharmaceutical^ acceptable carrier. 

30. Compositions as claimed in claim 29 in which one dosage unit contains from 10 
to 25 mg of active substance. 

25 cribed TOmpeutic con *P ositi ™s as claimed in claim 29 substantially as herein des- 
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